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III 


The previous article closed with a discussion of the application 
of the general issue between the analytic and the synthetic methods 
to the relation of form and movement. 

A question which is closely related to the one which has just 
been discussed concerns the advisability of training all of the 
elements of the writing movement simultaneously, or training first 
one and then the other. The same answer may probably be given 
here as in the question of the relation of form and movement. 
The writing movement is so complex that it is doubtless better 
(unless indeed we attempt to confine it to one component) to lay 
emphasis first upon one of the components and then upon the 
other. The question then remains whether it is better to train 
first the finger component or the arm component. This question 
has already been touched upon. It may be added to what has 
already been said that although the child may use the finger move- 
ments predominantly in his early writing at the desk, the arm 
movements may be advantageously employed in writing at the 
board or even in writing with wax crayon or pencil upon paper. 
That is, when the child is using materials which call for large rough 
movements he may readily employ the arm movements. But 
when he is attempting to write letters in smaller compass and to 
produce letters correct in form it is probably well to allow him at 
first to follow his natural inclination to use the finger movement. 
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The use of the arm component in conjunction with the finger 
movements may then be deferred until the child has developed 
greater motor skill and control. 


IV 


The third application of the alternative between the analytic 
and the synthetic methods is found in the development of the letter 
forms. That is, the procedure may be to begin with words or 
groups of letters and lead the child to perfect the individual details 
of form by a subsequent analysis. This procedure has the advan- 
tage of eliciting the interest of the child from the beginning, and 
of training not merely the separate letters, but also at the same 
time the connections between them. The advantages then of this 
method are based upon the considerations of interest and economy. 

The synthetic method, on the other hand, begins with the 
individual letters or even the so-called “‘elements of the letters.” 
The extreme form of this method is now very seldom used, but was 
quite common two or three decades ago, and we still find traces of 
it. The extreme synthetic method is fallacious in supposing that 
the elements into which the letters are analyzed are the psycho- 
logical elements of the letters. It therefore puts an unnecessary 
burden upon the mind of the child by calling to his attention these 
artificial parts of the letters. The letter is a psychological unit 
and defects in its form may be remedied by calling attention to 
them without the burden of the procedure of developing a series 
of elements. The question, then, is concerned with the alternative 
between the use of letters or of words at the beginning of the 
writing drill. The use of the letters—that is, the synthetic method 
—has the advantage of thoroughness in the training of the per- 
ception of form. It is a question, however, whether it is necessary 
to use the one or the other of these two methods exclusively. If 
words are used as the main basis of writing, then this procedure 
may be supplemented by the introduction of drill upon the letters 
whenever this seems to be necessary to remedy defects which may 
be found, or systematic drill upon the letters may be used to sup- 
plement the writing of words. 
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V 


The final question in the teaching of writing to be discussed 
concerns the best form of movement to be employed. Several 
different forms of movement are distinguished in ordinary practice. 
These may be designated as the free-arm movement, he arm 
movement with rest, the finger movement, and the combined 
movement. The free-arm movement is made by swinging the 
arm freely from the shoulder. The arm movement with rest is 
the same as the free arm movement, except that the forearm rests 
upon the desk. This is often called the muscular movement, 
because the arm moves upon the muscle pad in the forearm as a 
sort of pivot. This term, however, is clearly a misnomer, since 
all movements are muscular, and the term “arm movememt with 
rest”’ is a much better one. 

The arm movement and the arm movement with rest are made 
without the co-operation of the fingers in the formation of the 
letters. In the finger movement, on the other hand, the fingers 
form the letters without the co-operation of the movement of the 
arm. The arm is only used so far as is necessary to carry the 
hand across the page. In the combined movement the arm carries 
the hand freely across the page, and co-operates to a certain extent 
in the individual strokes of the letters, but the fingers produce for 
the most part the details of the letters. 

There is a third movement which is not included in the catalogue 
given above, but which may co-operate to a considerable extent in 
carrying the hand from one letter to another, and even in making 
the longer strokes of the letters. This movement is the rotation 
about the wrist joint. 

The question now is, whether it is better to seek to develop 
one or the other of the extreme types of movement, or the com- 
bined movement. Extreme finger movement may be left out of 
account, since its disadvantages are manifest. The issue is between 
the exclusive use of the arm movement and a use of the combined 
arm, finger, and wrist movement. 

The discovery of the advantages of the arm ‘seein by 
teachers of commercial penmanship has led to its very general 
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adoption. It is a question, however, whether there are not dis- 
advantages in this type of movement which minimize its advan- 
tages when it is used to the exclusion of the finger movement. 
The extreme emphasis on arm movement may be natural as a 
reaction against exclusive finger movement, but the whole ques- 
tion may now be thrown open for psychological analysis and for 
impartial investigation. 

The arguments for the arm movement may be reviewed briefly. 
In the first place, arm movement is held to be superior because it 
involves so-called fundamental movements in distinction to the 
finger movements which are described as accessory. The meaning 
of fundamental and accessory movements in current use is not 
always clear. Several different meanings may, however, be dis- 
tinguished. A fundamental movement is sometimes described as 
one which involves the larger muscles. If this is the basis of the 
distinction, it is clear that fundamental movements are by no 
means exclusively characteristic of the earlier period of the child’s 
development, and cannot therefore be held to be more natural 


_ because of priority. The infant possesses very early many move- 


ments which involve small muscles. Among these are, for example, 
movements of the eyes, movements used in facial expression, the 
movements of the lips, tongue, and throat in sucking and swallow- 
ing, and the movements of the hand in grasping. These all 
develop before there is control over the large muscles of the trunk 
and legs in sitting, standing, or walking. 

The second distinction which is sometimes made is that 
between central and peripheral movements. Central movements are 
those of the trunk or near the trunk, and peripheral movements 
those toward the extremity of the limbs. Thus finger movements 
would be peripheral. It is by no means certain, however, that the 
child shows a decided preference for central as distinguished from 
peripheral movements. The grasping reflex often appears during 
the first few days of life. Movements of the toes and feet are also 
very common in early infancy, and the abundant movements of 
the face may be regarded as peripheral in comparison with body 
movements. 

These are the more common interpretations of fundamental and 
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accessory movement. A third distinction is more important. 
This distinction relates to the degree to which a movement is 
developed as an instinct early in the evolution of the race. Thus 
grasping is a fundamental movement, while writing is an accessory 
movement. As a consequence of this principle, the more a habit 
which is to be acquired has in common with instinctive movements, 
the more easily it may be learned. This distinction, however, 
does not affect the issue between finger and arm movements since 
_writing by either form of movement is not instructive. 

The ease or difficulty with which a new movement is learned, 
then, is not determined to a great extent by the degree to which 
it is fundamental or accessory in the above senses of the terms. 
The conditions which do render a new movement difficult are, in 

- general, the degree of its complexity and the degree of delicacy of 
adjustment which it demands. A movement which involves the 
co-ordination of a large number of different elementary movements 
is very much more difficult to learn than one which involves fewer 
elementary movements. Again, the movement which must be 
made within very narrowly defined limits is more difficult than a 
large coarse movement. From this point of view the arm move- 
ment possesses both an advantage and a disadvantage, in com- 
parison with the finger movement. The arm movement clearly 
is less complex than the combined arm and finger movement, and 
so far forth is easier. On the other hand, the fingers are capable 
of a more delicate adjustment than the arm, and in this respect 
they have the advantage. We must therefore appeal to other 
considerations in order to arrive at a solution of the question. 
Another reason which is offered why the arm movement should 
be preferred to the finger movement is that it is less fatiguing. 
There are no tests by which this question has been investigated, but 
general experience would seem to bear out the contention. It is 
found, for example, that writer’s cramp may be prevented or to a 
certain extent relieved by an emphasis on the freer arm movements. 
It should be pointed out, however, that this consideration is not 
entirely conclusive. The use of the arm movement may render 
the total movement less fatiguing partly because it renders the 
writing freer and more open, and partly because it distributes the 
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work by dividing it between the fingers and the arm. Another 
reason that this procedure relieves cramping is that the larger 
muscles are not so easily set in motion by the nervous impulse 
as the smaller muscles. It is observed, for example, that in some 
forms of general nervous excitation it is the smaller muscles which 
are first affected. There seems then to be a tendency to over- 
emphasize the use of the smaller muscles, and it is therefore worth 
while to counteract this tendency by consciously emphasizing the 
use of the larger muscles. The evidence then indicates that the 
arm movement should be employed, but not necessarily to the ex- 
clusion of the finger movements. 

A further reason which is advanced for the use of the arm 
movements is that they are more rapid than the finger movements. 
The fact which is here appealed to is doubtful. Experiments 
which have been made to determine the relative speed of movement 
of different joints of the arm and hand have shown that one can 
tap with the finger the most rapidly, and with the wrist, elbow, and 
shoulder successively less rapidly in the order named. The com- 
parison of a rapid succession of up and down strokes made with 
the finger movement and with the arm movement also shows that 
the finger movement is slightly more rapid than the arm move- 
ment. 

The arguments which may be advanced then in favor of the 
exclusive use of arm movement are not conclusive. They do 
indicate that the arm movement is a necessary element in the best 
form of writing movement. 

There are further some considerations against the exclusive use 
of the arm movement. It is a fact which may readily be con- 
firmed by observation that even when the exclusive arm movement 
is taught in the school, the pupils revert to a combined movement. 
That is, the teaching is not successful in training the exclusive use 
of the arm movement. This would seem to indicate on the face 
of it that it is natural to use the fingers to perform part of the 
work of writing. 

This inference from general practice is confirmed by experiments 
upon the relative accuracy or delicacy of control of the fingers and 
of the arm. It has been found that the fingers are capable of a 
much more exact and delicate adjustment than the arm. It has 
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also been found that when it is necessary to make a delicate adjust- 
ment there is a tendency to emphasize the use of the fingers in 
contrast to the arm. This would indicate that the fingers are well 
adapted to perform the parts in the production of the letters which 
require the more delicate adjustment. 

A further general consideration is that the movement of the 
arm requires the expenditure of much greater energy than the 
movement of the fingers, on account of the larger mass which must 
be set in motion. There is consequently more inertia to be over- 
come when the whole arm is used to make the details of the letters. 

It would seem from a psychological analysis of the writing 
movement, then, that the most favorable type of movement is one 
which combines the use of the arm, of the wrist, and of the fingers, 
in such a way that each does the work for which it is best adapted. 
The arm is clearly adapted to carry the hand along the line. Rota- 
tion about the wrist may readily carry the fingers along during 
the course of the formation of a group of letters or of a word. The 
fingers may co-operate by producing the details of the letters. In 
general the best condition for an efficient movement is one in 
which the various joints are not held in a rigid position, but in 
which there is such flexibility that there may be smooth and 
harmonious co-operation between them. The suppression of one 
component movement on the part of the hand which is naturally 
flexible requires a condition of continual muscular tension and this 
interferes with ease and rapidity of the whole movement. The con- 
dition which is most favorable, then, to a rapid and easy movement 
is one of general flexibility and of harmonious co-operation of the 
different joints. 

Such then are some of the issues which confront the teacher of 
writing, and such are at least some of the psychological principles 
which must be taken account of in their solution. Whether the 
solutions are correct or not may be decided by the trial of the 
alternative methods under standard conditions, and with a meas- 
urement of the results obtained by them. The writer would 
repeat, then, the suggestion made at the beginning of these articles, 
that these or other questions be submitted to practical tests and 
to a measurement of the results of these tests so that some definite 
check may be made upon the theoretical considerations. 


REPORT ON THE STUDY OF RETARDATION IN THE 
SCHOOLS OF INDIANAPOLIS, 1908-1911 


GEORGE A. MIRICK 
Acting Superintendent of Schools, Indianapolis 


In the spring of 1908, as a result of discussions in the meetings 
of the supervising principals, and of some informal investigations, 
the superintendent of schools, Dr. C. N. Kendall, arranged that 
a full report of retarded pupils be made at the time of the term 
promotions in June. (The school year is divided into two terms, 
one closing January 31, the other closing June 15.) 

In carrying out this arrangement, the following blank was pre- 


pared: 
INDIANAPOLIS PUBLIC SCHOOLS 
REPORT ON PUPILS WHO HAVE BEEN RETARDED IN THEIR PROMOTION 
This report is to be made out in duplicate at the close of each term. One copy is to be filed with the principal of the 


building, the other to be sent to the school office. ‘ 
This report is for statistical purposes only. All pupils therefore should be included in the reckoning who have been regis- 
tered during the term, provided they have not left school, moved from the city, or been transferred to another building. 
C. N. KENDALL, Sup’t of Schools. 
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Number of Pupils belonging to Grade .............220008 


* A pupil is five years old until he is six, etc. 
{Indicate the causes which apply to each case and the 


t Nochild should be classed as mentally defective who has 

been able to reach the sixth grade. Below the sixth grade, 

class those as mentally defective only whom the Director of 

Physical Training or the Supervising Principal has so classed. Teacher....... cas 
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Reports on these blanks have been made by each teacher in the 
city each half-year since June, 1908. 

Reduced to percentages, the retardations may be tabulated as 
follows: The 1B record is not here included, for reasons explained 
later. The June, 1909, record has been accidentally destroyed. 


TABLE OF RETARDATIONS 
FicurES REPRESENT PERCENTAGES 
WHITE SCHOOLS 


Grades | June 1908 Jan. 1909 | June 1909 | Jan. r910 | June 1oro | Jan. 1o1r | June ror 
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As the table for white schools includes the records of approxi- 
mately 24,000 children and that for the colored schools includes 
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the records of only about 2,500 children, the table for the white 
schools has been taken for purposes of general study. 


TABLE OF RETARDATIONS IN WHITE SCHOOLS GRAPHICALLY 
REPRESENTED 


1B 1A 2B 2A 3B 3A 4B 4A 5B 5A 6B 6A 7B 7A 8B 8A 


Per 
cent 
= for June, 1908 
| = for January, 1909 
—x-wa-n-a-= for January, 1910 / \ 
= for June, 1910 \ 


15 = for January, 1911 
= = for Junc, [oil / \ 


« 


The reports of the “Retardation” of June, 1908, were tabulated 
and were studied in the meetings of the supervising principals 
during the fall term. Some of the facts brought to light were: 

1. An excessive retardation was reported in a few schools. 

2. The “crests” of retardation were in the 4B and 7B grades. 

3. Among the causes of retardation ‘‘mental defect” was 
frequently given, even in the seventh and eighth grades. (The 
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first blank has no footnote limiting the use of the term ‘mental 
defect.’’) 

4. Among the causes of retardation ‘“‘mathematics’” was very 
prominent, with attention called to “lack of reasoning power.”’ 

5. Another prominent cause of retardation was “oral reading.’ 

6. Many cases of retardation were reported of pupils several 
years over age for their grades, although they were not reported 
as mentally defective. 

The results of this study of the “Retardation Reports” were: 

1. An investigation by the supervising principal of these facts 
and of their causes in each district. (In Indianapolis a supervising 
principal is assigned to a district varying in size from fifteen to 
fifty teachers. The supervising principal is responsible for effi- 
ciency of instruction and grading of pupils in the district.) 

2. A recognition of the fact that supervising principals and 
teachers were not thinking alike on the matter of the promotion of 
doubtful children. 

3. A confirmation of the suspicion that the real mentally 
defective child was a factor in general retardation. 

4. The opening of two additional schools for mentally defective 
children and the fixing of a standard for judging of such children. 
One school for mentally defective pupils had been started before 
1908. The next blank contained the footnote regarding this class 
of children. 

5. The placing of “special teachers” in buildings where the 
need was greatest, to study and help retarded pupils. There are 
now eight such teachers in the city. A careful record is kept of 
the work of each teacher, and it appears from these records, made 
by the supervising principals, that each teacher helps from fifty to 
seventy-five children to make their promotion each term. 

6. That two studies stood out prominently as stumbling blocks: 
mathematics and oral reading. In mathematics much of the 
“explanation” or “reasoning” work required proved to be poorly 
graded and too elaborate. Z 

7. Evidence was seen that in determining promotions too 
much emphasis was placed on memory proficiency, especially in 
the upper grades, and too little credit was given to the child’s 
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mental ability, general interests, bodily conditions, and possible 
improvement during vacation. 

8. The discovery that a particularly high standard was held 
in mind at certain grades because of the assumed special difficulties 
or hazards to be met in the next grade. This was conspicuously 
true in grades 4B and 7B. 

In general, there was evident on the part of all in charge of the 
children an attitude toward accepted standards of judgment and 
toward habitual practices by which they were restudied and the 
course of study was somewhat modified. 

It became evident early in this investigation into retardation 
that the first grade was a problem by itself. In Indianapolis the 
first-grade pupils enter in largest numbers in September and April. 
If they are six years of age they may enter at other times, and - »me- 
what large additions are registered at the beginning of the winter 
term, February 1. The first-grade pupils go to school one session 
only—one group of forty-five in the morning and another group 
of thirty in the afternoon. The first-grade teacher therefore has un- 
der her instruction about seventy-five pupils. Many of these pupils 
are so irregular in attendance that this first term is of little tangible 
value. The first-grade teachers have found it difficult to classify 
these pupils for statistical purposes. The reports were so various 
that they gave little reliable information. In June a report was 
made on the following blank: 


INDIANAPOLIS PuBLIC SCHOOLS 
REPORT ON PROMOTIONS AND RETARDATIONS 
GRADES 1B AND 1A 


Note.—Teachers are asked to report all 1B and 1A pupils on this blank. The individuai report 
of retarded pupils need not be made out for these grades. 

Nore.—Please make these reports in duplicate—one copy to be given to supervising principal and 
one to be sent to school office with blank entitled Report of Retarded Pupils. 


1B GRADE 


Less than | 2-3 | 3-4 4- | 6— More than 
2 Mo. Mo. | Mo. | Mo. Mo. 


Total number present*...... 
Number not advanced to 1A 
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1A GRADE 


Total number present...... | 
Number not advanced to 2B | 


* Children are here scheduled by their attendance, not by their membership. A full and accurate 
account of all first-grade pupils is desired. This report should therefore include all the different 1B and 
1A pupils who have been enrolled during the current term, except those transferred to other schools. 
Those who are not members when this report is made out, but who will return, should be included. 


The increased interest in the retarded child resulted in some 
very interesting experiments and related investigations by several 
supervising principals and teachers. There was a clear and uniform 
suggestion lurking in all these experiments and inquiries—namely, 
that our promotions were based too largely on a small number of 
the factors involved in the problem of the child’s fitness to go on; 
too exclusive attention seemed to have been given to the factors 
enumerated below in column ‘“‘A,’’ while the factors enumerated in 
column “‘B”’ had not been given due consideration. 


A B 


1. In how many of the required sub- 1. In which of the required subjects of 
jects of study has the pupil failed? study has the pupil succeeded ? 

Daily marks. Tests. 2. In those subjects in which a pupil 
2. How much has been the absence ? failed, was the failure total or partial ? 
3. What have been the delinquencies 3. If the failure was either total or 

of conduct ? partial could it be made good in next 

grade provided pupil worked ? 

4. Provided the failure was complete 
in one subject, as in mathematics, does 
the failure appear to be due to inability 
to comprehend or to slow maturing? If 
the latter, may this failure be made good 
at time of review in later grades? 

5. If failure is due to omission of some 
parts of curriculum, as in geography, may 
omissions be made good in later grades ? 

6. Has the pupil “‘gotten on” with the 
present teacher? How much of the fail- 
ure is due to unadaptability to teachers 
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or to accidental environment in the school- 
room ? 

7. What is the general intelligence of 
the child? 

8. Is the child a “static” or a “‘devel- 
oping” individual? May the possi- 
bilities of change of environment and 
teachers, a summer’s vacation, or the - 
stimulus of “trial” be legitimately given 
large consideration in determining pro- 
motion? 


The first column contains the tangible, measurable, markable 
factors in the problem. They are also largely negative in char- 
acter—an inventory of failures rather than of successes. 

The second column contains the factors which are more vital, 
but less visible. It seemed to be true that we were judging 
that a child could not succeed in the grade beyond, provided 
he had failed in two or more of the fundamental studies of the 
school curriculum—this failure established in case of doubt by 
written or oral tests. The question persistently formulated itself, 
“Are we judging right ?”’ 

Light had been thrown on this question by a rough study which 
was made by one of the supervising principals. He wished to 
find out the effect of retardation on pupils of fourteen years of age 
and over. He found that in a relatively large number of instances 
these children had not returned to school. Those who had returned 
seemed indifferent. After a private talk with groups of those who 
were yet in school he advanced them arbitrari y on trial. The 
teachers understood and were sympathetic. The largest part of 
those then advanced did as well as they had previously done. A 
few took a higher standing in school than they had before taken. 
Some failed. 

Thus it appeared to be true that where it was judged the child 
could not succeed by promotion and on trial he did succeed, in - 
every such case, we had judged wrong. To bring this phase of 
the retardation problem strikingly to the attention of all and 
to enlarge the study of it the following blank was sent to each 
teacher: 
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INDIANAPOLIS PuBLIC SCHOOLS 


REPORT ON PUPILS PROMOTED OUT OF THE REGULAR ORDER AND 
ON TRIAL 


Durinc TERM FEBRUARY I TO JUNE 16, IgII 
IRREGULAR PROMOTIONS 


Nore.—By Irregular Promotions is meant promotions made after the term has opened. These 
_may have been on trial, but if made after the term has opened, they should be recorded in this schedule. 

No1E.—Please make out in duplicate—one copy to be given to supervising principal, the other copy 
to be sent to the school office with the blank on Report of Retarded Pupils. 


Grades 1B} 1A] 2B) 2A 3B 3A 4B 4A sB | 5A 6B | 6A | 7B} 


Failures ........... | | | 


PROMOTIONS ON TRIAL 


Nore.—By Promotions on Trial is meant promotions made with trial conditions in January at time 
regular promotions were made. 


Grades 1B/1A 2B| 2A! 3B/ 3A | 4B | 5A | 6B | 6A | 7B/ 7A| 8B! 8A 


It was inevitable that the entire problem of grading should be 
drawn into discussion as a result of this study of retardation. 
Supervising principals and teachers began to compare the relative 
ability of the pupils and to test whether or not each was working 
at his educative best. 

Several deductions of importance were drawn from this dis- 
cussion: 

1. The course of study should be thought of as a means by 
which the development of a growing child may be helped, not as 
an end at which the child stops or a standard by which this devel- 
opment is to be exclusively measured. It is not a ladder by which a 
human mind is to climb, but a dietary by which it is to be nour- 
ished. Inasmuch as the course of study is in process of constant 
change it should not be taken too seriously. 
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2. The teacher who has had the child for an entire term is not 
the best final judge of the question of the promotion of a ‘‘doubt- 
ful” pupil. The ‘‘personal equation,” the fear of the criticism of 
the next teacher, the schoolroom standards, influence too often 
when the matter is left entirely to the teacher. 

There seemed to be only one way of determining with certainty 
whether or not a pupil should be promoted. That way was to 
“put it up to him,” to let him try. 

Seven schools were chosen in different parts of the city in which, 
in June of this year, every child was promoted. Those who would 
not have been promoted or who would have been promoted on 
trial if the customary plan had been followed were tabulated, so 
that they could be identified the following term. 

The plan involves a six weeks’ period of trial. The teachers 
are asked not to force these children to unusual efforts during the 
trial period. At the end of six weeks those whom the teachers feel 
would be benefited by seid the previous grade work will be 
put back. 

The results of this experiment will not be known until about 
November 1. 

An analysis was made of the reports on retardation for the term 
closing January, 1911, to find out what effect large numbers in a 
room had on retardation. 

A single table is given in full showing the facts for 42 fourth 
grades throughout the city. This detailed table is followed by a 
general table summarizing the results for all other grades. The 
letters A and B designate respectively schools made up of 35 to 40 
pupils (A) and schools made up of from 44 to 51 pupils (B). 
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GRADE IV 
ScHooL MEMBERSHIP TotaL RETARDED ScHOOL MEMBERSHIP TotaL RETARDED 
A B A B A B A B 
46 8 37 
ne 45 3 37 3 
39 3 38 8 
45 12 38 3 
46 13 35 2 
44 5 37 I 
35 2 39 6 
46 8 39 2 
36 I 7 4° 4 
45 46 8 
38 8 40 6 
45 7 36 3 
51 9 47 6 
46 6 46 4 
47 7 37 2 
45 6 36 2 
38 5 46 5 
3 45 I 
40 47 2 
38 4 
40 2 Pupils. . .868 873 86 120 
40 3 Schools.. 23 19 
39 4 
Average retardation in 23 schools, 35-40 pupils.................-005 3.8 pupils 
Average retardation in 19 schools, 44-51 6.3 pupils 
Per cent of retardation in 23 schools, 35-40 pupils. .................. .09;'9 pupil 
Per cent of retardation in 19 schools, 44-51 pupils................... -13¢0 pupil 
3B < | = 
Oo [--} 
& 
30 5 
34 | 16| 18] 615 | 836| 56] 119 | 9.1 | 14.2 | 3.5 | 6.6 
56 | 26} 30] 996] 1307| 133|}7-3| 9-5 | 2.8] 4.4 
42 | 23! 19 | 868] 873 6 | 120 | 9.8 | 13.7 | 3.8 | 6.3 
25 | 13 | 955 | 608| 72| 56| 7.6] 9.2] 2.9] 4.3 
31 | 20| 11] 765] 75 | 40| 9.8! 8.0] 3.7] 3.6 
10| 470 47 | 8.8 | 10.0 | 3.3 | 4.7 
8) |. 383°] 32:| 20:1 5.97 | 5:2 | 2.2 | 205 
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SUMMARY 
Scuoots, Grapes II-VI 
110 schools with membership 35-40 
g1 schools with membership 44-51 


Number of schools in which not more than 3 pupils were retarded 


Number of schools retarding 4, 5, or 6 pupils 

Number of schools retarding 7 or 8 pupils 

Number of schools retarding more than 8 pupils 


NortEe.—Attention is called to the fact that the June retardation line on 
the graphic representation is possibly affected by the experiment referred to 
in the report—of promoting all the children “on trial” in eight buildings. 
The retardation of this term may be increased by later demotions due to the 
failure of some of these children to keep their places. 

It should be understood that this article is of the nature of a report 
simply; that the statistics are considered as suggestive only; that in no sense 
are’conclusions final; that these figures are not the statistics of the most 
important factors, but only of partial results, which we consider valuable 
merely as a basis for further{discussion and investigation. 


SOME FACTORS THAT DETERMINE THE HABITS OF 
STUDY OF GRADE PUPILS, 


WILLIAM CLAUDE REAVIS 
Oakland City, Indiana 


Investigations by Dr. Earhart* of Columbia University have 
shown that a very large per cent of the pupils of our public schools 
do not study properly or profitably, and that as a result much 
energy is dissipated and a great deal of waste in time and effort 
is incurred. The cause is not to be found in the motives and 
purposes of the pupils, but in their ignorance of correct habits 
and methods of study. The term study is an enigma to many 
children, and when told to study a lesson they generally do every- 
thing but the right thing. I have frequently heard pupils respond, 
when asked if they had studied their lesson, that they had read 
it over a certain number of times. The recitation showed dis- 
tinctly that their preparation had been entirely wanting in the 
zeal, thoroughness, and definite motivation essential to the mastery 
of an assignment. They had no doubt wasted more energy in 
aimless efforts than would have been required to master two or 
three similar lessons, if judicious habits of study had been made 
use of. 

Of course, this will mean new and increased responsibilities 
for the teachers. It will require on their part a more accurate 
knowledge of home environments, a greater familiarity with school- 
room hygiene, and a more intimate knowledge of the mental traits 
and characteristics of the pupils as individuals. “However, if 
as the result of this endeavor we teach the child how to study 
effectively, we do the most useful thing that could be done to help 
him to adjust himself to any environment of modern civilized life 
into which he may be thrown.” 


1 Teaching Children to Study. 
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The following study is an attempt to find out some of the factors 
both in and out of school that may influence and perhaps determine 
the habits of study of grade pupils, and to suggest ways by which 
these influences may be modified and even controlled by the class 
teacher. .The material upon which the discussions are based is the 
result of a year’s observations and carefully kept records in a 
typical town school system of five hundred pupils. The teachers 
who took the records were well qualified on the grounds of scholar- 
ship, successful experience in the school system, knowledge of the 
individuality pf the pupils, and familiarity with home conditions. 
aR opinion of the individual teacher is corroborated 
in almost every case by the opinion of at least one other teacher. 

In the first place, each teacher was asked to make a very care- 
ful study of the methods and habits of study of the pupils in her 
grade, taking into consideration their habits of application, per- 
severance, and thoroughness in mastering assignments and their 
ability to select, organize, and retain. Considerable time was 
given to the grading of the pupils according to the above points, 
and in cases in which there was some doubt, judgment was not 
passed without consultation with other teachers who knew the 
individuality of the particular pupil under consideration, equally 
well. When the grading was completed, each grade was divided 
into three equal tertiles, designated as Class I, Class II, and 
Class III. By this method of classification, the variation of 
standards of judgment among the different teachers was reduced 
to a minimum, so far as the results as a whole were concerned, 
because each teacher’s Class I was grouped with the same class of 
the other teacher’s, and similarly, all pupils of Class II were 
grouped together, and likewise Class III. 


HOME ENVIRONMENT 


In the next place, an effort was made to get the exact status of 
the home environment of each pupil, in order to ascertain, if 
possible, what relations obtained between the habits of study of 
the pupil and the rank of his home surroundings. Data concern- 
ing the homes of 393 children were gathered and graded according 
to the following points: educational interest on the part of parents, 
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means to provide adequate food, clothing, medical attention, books, 
papers, magazines, and entertainment, and moral atmosphere that 
would encourage honesty, earnest effort, regard for the rights of 
others, and a due measure of self-respect. The homes were then 
divided into three equal tertiles and designated as Rank I, Rank 
II, Rank III. 


TABLE I 
Habits of Study | Class I Class II Class IIT 
P | Per cent Per cent Per cent 
Environment Rank I.................. 75 19.7 
Environment Rank IT.................. 32.4 48.2 19.4 
| 15.3 49.7 44 


Environment Rank IIi................. 


In the above table, it is observed that 75 per cent of the pupils 
of environments of the first rank, 32.4 per cent of the second rank, 
and 15.3 per cent of the third rank have habits of study of the 
first class. The large percentage of first-class students in the 
environments of the second and third rank is due to two things: 
first, the home conditions of the town are extraordinarily good, 
and secondly, by grouping in tertiles the character of the homes 
of the third rank are much better than if grouped according to 
some fixed standard of grading, because the number of poor homes 
being relatively few, the third rank includes many homes that 
would be ranked higher under the other system of classification. 
In this particular school the pupils coming from an environment 
of the first rank have two and three tenths the chances of having 
first-class habits of study that a pupil has coming from an envi- 
ronment of the second rank. A further examination of the per- 
centages shows that there is a marked correlation between the rank 
of the home environment and the habits of study of the pupil. 

If these results stand for anything, they indicate that home 
environment is a potent factor in fastening upon the child habits 
of behavior that are utilized in other kinds of activity. Certain 
parents said to the teachers when spoken to concerning the habits 
of work of their children, ‘“‘That is just the way they do every- 
thing at home.’ One good mother in conversation with the 
teacher, of her son remarked, when told that her son was very care- 
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less about his habits of study, ‘‘ That is a family failing, he takes it 
after his father.”’ 

It may be true that an element of heredity enters into the 
problem, but for the purposes of this study, it will be passed by 
with the explanation that the pupil may adopt many of his habits 
of behavior through imitating activities seen in the home, or that 
he unconsciously takes up bad habits and the home unwittingly 
permits them to become established in his conduct. At least, the 
study points out the fact that the possible origin of many of the 
habits and attitudes of school children is in the home. 


TABLE II 
HOME STUDY 
Environment Rank I Rank II | Rank 
| Per cent Per cent | Per cent 


In Table II, we see 179 pupils who did home study and 207 
who did no home study, distributed according to their 
home environment. It is interesting to see that the large 
percentage of pupils doing home study come from environments 
of the first and second rank, and that the large percentage doing 
no home study come from environments of the second and third 
rank. The percentages indicate that the large number of pupils 
coming from homes of the first rank do home study, while the 
large majority of those coming from homes of the third rank do no 
home study. The pupils who come from homes of the second 
class are very evenly divided. From an analysis of the above 
table, it is easy to see what class of pupils is kept under parental 
discipline, and what class is permitted to loaf on the streets during 
their out-of-school hours.. For some time I have recorded my 
observations of the pupils who seem to spend the greater part 
of their time on the streets, when out of school, and I find that 
the great majority come from homes of the third rank. Is it any 
wonder, then, that more than 50 per cent of the pupils doing no 
home study belong to homes of the lowest rank ? 
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In a previous study,’ I have shown that high-school pupils who 
do regular home study take higher standing in school than those 
who do no home study. I take the same position with reference 
to grade pupils. While I know that there are conditions under 
which home study is not advisable, yet in the large majority of 
cases it is advisable, as is shown by Table ITI. 


TABLE III 
Habits of Study Class I Class II Class III 
Per cent Per cent Per cent 
Noshome study: 17.3 45-5 37-2 


Table III shows the pupils of Table II distributed according 
to their habits of study. The large percentage of pupils doing 
home study have habits of study of the first and second class, and 
the large percentage who do no home study have habits of the 
second and third class. The small percentage of home-study pupils 
having habits of study of the third class and the small number of 
pupils who do no home study, having habits of study of the first 
class, convinces me that so far as this particular school is con- 
cerned home study is of great value. 

The objection is sometimes made that it is not within the power 
of the teacher to control the home study of the pupils, and there- 
fore, it is better to have them do none. Under the old method of 
schoolroom procedure, there may have been some validity to this 
objection, but under the changing methods, I am led to believe 
that a great deal of home study can be very satisfactorily done. 
Formerly the chief work of the teacher was to test by means of 
recitations the character of the pupils’ study, and little attention 
was given to the direction and supervision of study. Now, the 
work of the class hour is often given up to study recitations, and 
to teaching the pupils how to study particular lessons or, in a word, 
to teaching them how to think. Consequently, the pupil may now 
engage in home study with some degree of efficiency, and if par- 
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ticipated in by the parent, the work may take the form of a reci- 
tation rather than teaching. 

The problems of school and home study may be rendered more 
effective by finding out home conditions and securing the intelli- 
gent co-operation of the parents through home visitation by the 
teachers. It is one of the best means of gaining the confidence 
of parents, for, when they find that the teacher is more than a 
salaried official; as a rule the majority are both ready and anxious 
to co-operate in any way the teacher may suggest. Thus, through 
a mutual understanding between parents and teacher, the work of 
the pupil in school may be greatly improved. 


TRAITS TO BE CULTIVATED 


An analysis of the study process will reveal nine mental traits 
that should be thoroughly understood and made to function as 
habits in the mental work of a student. The interpretation of 
these traits are as follows: 

1. Speed—the rate of accomplishment. 

2. Neatness—orderly arrangement of all written material. 

3. Accuracy—reliability of results. 

4. Initiative—power to originate, opposite of imitative. 

5. Self-reliance—self-confidence, as opposed to self-deprecia- 
tion and subservience to teacher, books, and classmates. 

6. Perseverance—continuity of attention and effort. 

7. Ability to organize—power to arrange things according to 
some definite sequence or order. 

8. Ability to select—i.e., to arrange or pick out facts according 
to their relative value, or with reference to some given theme. 

g. Ability to retain—power of making associations. 

In order that it might be ascertained whether or not there was 
a relation between these characteristics and the pupils’ school 
work, the teachers above the fourth grade were asked to study 
each pupil carefully and grade him according to the nine traits, 
using the following scale: 

I. When the trait was decidedly pronounced. 

II. When the trait was noticeable, yet not distinctly marked. 

III. When the trait was very weak. 
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This task was faithfully performed. Although it was done in 
a quantitative rather than a qualitative way, I attach much value 
to the judgments. As a matter of fact, the teacher’s judgment 
of the intelligence of elementary-school children is more reliable 
than any qualitative standards yet devised have been able to give. 
This has been clearly demonstrated by David Heron of the Galton 
Laboratory of Eugenics. While the personal equation of the 
teacher enters into the judgments, still they probably furnish the 
most reliable data that could be obtained. 

The tables and the discussions that follow will show the possi- 
bility of modifying or changing the habits of the pupils that are 
factors in the process of study, and will open up a field of new 
work for the teachers who have made no effort to direct and con- 
trol the study of their pupils. 

Table IV shows the correlation of the pupils’ habits of speed, 
neatness, and accuracy, and the distribution of the grades in 
arithmetic according to the correlation involved. The habits 
were grouped in threes, because of the facility gained in tabulating 
the results, and because of the possibility of discovering the rela- 
tive value of the various habits. Arithmetic was selected for the 
reason that there were more pupils ranking low and high in that 
subject than in any other, consequently, the correlation obtained 
between the marks in arithmetic and the habits of study would 
be more significant than if the pupils’ grades had been relatively 
uniform in character. 

In correlating the three habits, it was found that there were 
twenty-seven different combinations. Of these there were three 
perfect correlations in which each of the three habits had equal 
development, six in which the relation between neatness and 
accuracy was uniform with speed as a recessive character, six in 
which the relation between speed and accuracy harmonized and 
neatness was the varying factor, six in which the relation between 
speed and neatness obtained and accuracy passed into recession, 
and six in which each of the three habits were different in character 
of development. 

From this grouping, I was able to find the combination of 
habits that gave the best results, and thus was able to study the 
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pre-eminence or the recessive character of the different habits 
as they appeared in the results of the marks in arithmetic, which 
were obtained through the teacher’s judgment of the pupil’s 
worth in that subject, after a consideration of the daily class record 
and the written work. The results, therefore, ought to be reliable, 
and should throw some light on the question under discussion. 


TABLE IV 


SPEED No. or Pupits 1n 
NEATNESS 


Rank I Rank IT Rank III 


HOUR 


HO 


ODN 


OF HWOO 


Nore.—In the above table, the recessive trait is written in small letters, the correlating traits in 
capitals, and the combinations in which the correlation is perfect or in which the three traits differ i 
written in capitals. 


By bringing certain habits to the foreground, either individually 
or in correlation with another, and by reducing, similarly, the 
other habit or habits to the background, we are able to see in 
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Table IV that the best combination of habits for arithmetic are 
first-class habits of accuracy, first-class habits of neatness, and 
second-class habits of speed. This conclusion may seem some- 
what absurd, because the above combination is placed ahead of the 
group of three first-class habits between which the correlation is 
perfect; but after a careful consideration and an analysis of individ- 
ual cases, it is easy to verify. When speed is too highly developed 
in elementary pupils, it often defeats its own end by interfering 
with the pupil’s accuracy and neatness. Thus, by over-develop- 
ment, it becomes negative in character with reference to the other 
habits. 

The table also shows that habits of neatness are a very close 
second in importance to the habits of accuracy. This is not at 
all strange, when we take into consideration that in doing work 
neatly, the pupil must necessarily be more attentive to processes 
and results. Hence, habits of neatness are very intimately asso- 
ciated with habits of accuracy in efficient work; and by cultivating 
the one, improvement is likely to be gained in the other. 

By following Table IV through carefully, a teacher can easily 
locate a pupil with reference to his habits of study, and may be 
able to meet in an efficient way the individual need. To illus- 
trate, a pupil may be exceedingly rapid in his habits of work and 
as a result fall low in his marks, because of inaccuracies and slovenly 
work. The teacher should hold the speed in check to a certain 
extent, and insist upon neat workmanship and reliable results, 
instead of indulging the habits of speed and permitting the pupil 
to pay the penalty in classmarks. Such a scheme, although 
possessing some limitations, is a step toward the control and 
direction of the pupils’ methods and habits of study, and will no 
doubt bring beneficial results, if consistently followed by the class 
teacher. 

Similar tables were prepared to show the significance of (a) 
initiative, self-reliance, and perseverance; and of habits of 
organization, selection, and retention. 

The results of the comparison (a) show that perseverance is 
slightly more important than self-reliance, and that self-reliance 
is a shade more important than initiative. However, the table 
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‘ 
shows that after the group containing the three first-class habits, 
the combination of first-class habits of initiative, second-class 
habits of self-reliance, and first-class habits of perseverance prob- 
ably make the best group. 

To anyone who has studied carefully the mental traits of chil- 
dren, it is evident that the above triad of habits is a character- 
making group. The pupil who possesses any one of them in a 
marked degree is fortunate, for with any one as a basis the other 
two may be developed. In school work, then, the three should 
receive practically equal attention from the teacher, for the pupil 
who fails to develop strength along some one of these lines, at 
least, loses a very valuable asset for later life. 

The charge has often been made against much of our teaching 
—and with some justice—that in the school the pupils are enter- 
tained rather than exercised, that they are guests of the school 
rather than hosts, and that they are taught imitativeness and 
dependence rather than initiative, self-reliance, and perseverance. 
I have no doubt that these conditions; when they do exist, are due 
primarily to neglect on the part of the parents and teachers to 
cultivate and encourage self-activity in che pupils. Self-activity 
and a feeling of responsibility are the foundation of initiative, 
self-reliance, and perseverance, and unless these traits receive 
some direction and gratuitous exercise or, in a word, made to func- 
tion as habits, they are likely to become dwarfed or abnormally 
developed. 

The two groups of habits discussed in connection with Table 
IV and in the last few paragraphs are general in character, and 
although of great value in study, they are equally valuable in any 
field of human activity. But the habits considered in the final 
subdivision (6) are more specialized in character, and their chief , 
value is to be found in mental activity. Measured according to 
the traditional purpose and aim of education, this group of habits 
is THE group that ought to be most thoroughly understood and 
most carefully directed by the teacher, for the success of the pupil 
in mastering book material will depend very largely upon his 
ability to select, organize, and retain. 

The investigation showed that the factor of greatest importance 
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is retentiveness. The other two are very similar in value, although 
the power to organize seems to be slightly more important than the 
ability to select. ‘This should not appear strange, for the power 
of establishing and mastering associations carries with it more or 
less of the ability to organize, while selection is more of an analytical 
process. An extended discussion of these habits would involve 
a consideration of apperception, a topic with which every reader 
should be somewhat familiar. Suffice it to say that by directing 
and supervising the study of the pupils, as a part of school work, 
the teacher can give attention to the development of these special 
habits in special subjects, so that they may be carried over to a 
certain extent into any mental work that the pupil may have to do. 


CONCLUSIONS 


In concluding this study I am thoroughly conscious of the limited 
character of the investigations I have made. Some of the points 
I hope to work out more fully at some future time. However, I 
do think that the data warrant several conclusions that should 
enable the teacher to supervise more effectively the habits of study 
of the pupils, during a period nascent to habit formation. 

1. Home environment is a factor in the formation of study habits. 
Its influence may be either for good or for bad. It is possible for 
the teacher to exert some modifying influence over environmental 
conditions. 

2. Home study is desirable, because it acts as a check on the 
formation of habits out of school, that would be negative in their 
influence on habits in school.. Furthermore, the pupils who do home 
study are as a rule stronger students than those who do none. 

3. By analyzing the habits of study of a pupil, his weakness 
may be discovered and active and conscious steps may be taken 
to form, strengthen, or inhibit certain habits that may need atten- 
tion. This work is entirely within the province of teaching and 
should receive as careful attention as the teaching of the formal 
subjects. 
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STUDIES OF EDUCATIONAL PRINCIPLES 


CHARLES H. JUDD 
The University of Chicago 


II. THE CONCRETE IN EDUCATION 


For something over a generation, there has been a very definite 
reaction in our educational system against the abstractions which 
had grown up during the ezrlier period when education was 
primarily literary in its character. The charge is often made today 
that the older school which dealt chiefly with writing and reading 
gave children no sensory experiences, and no concrete material 
which they could carry in mind while they were learning the words 
in books, and while they were learning the elaborate forms of ex- 
pression which were sometimes demanded of them in their reading 
lessons. The reaction against literary education has, in some 
cases, been so extreme as to suggest that reading and writing can 
be very largely left to take care of themselves; that the main 
business of the school consists in giving children new ideas about 
the material and social worlds. It is asserted that this larger 
information will stimulate a sufficient desire for reading, and will, 
at the same time, give the material knowledge for the interpreta- 
tion of everything that is found in the books. 

Certain changes in the methods of teaching reading have tended 
to encourage this reaction toward concrete experiences. Thus, 
we no longer give instruction in the alphabet as the first step in 
teaching reading because the letters of the alphabet are in no wise 
connected with the children’s experiences of things and with their 
experiences of spoken words. We begin rather by giving the word- 
wholes which are directly related to objects and to the spoken 
words which children know. The word-whole thus has a concrete 
meaning attached to it from the very first, and the process of analysis 
into the separate letters is allowed to come at a later stage. This 
method of teaching reading emphasizes the value of the concrete. 

82 
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Various types of concrete material have been welcomed into the 
course of study. In the first place, nature material has been 
regarded as entirely suitable for even the earliest grades. Children 
should have their attention turned to plants and animals because 
these are the most useful and attractive objects in the world, and 
observation of them fills the mind with material for later intelligent 
interpretation of the world. 

Concrete material of the social type has also been suggested, and 
children have been encouraged to note the details of the manufac- 
turing processes in which the community is engaged. Pupils have 
been encouraged to go to the markets where they can see the differ- 
ent products of the factories, and can become acquainted with 
importations from other parts of the country. 

Further than this, children have been encouraged to see the 
importance of all kinds of constructive work. Here they are in 
contact with reality in a very direct fashion. When they take 
materials into their hands, and mold these into useful articles, 
they get a type of experience which is often described as very much 
more important than that which can be derived from descriptive 
accounts given in books. 

Even the more abstract subjects which it is regarded as neces- 
sary to take up in the school have been given as concrete a character 
as possible. Thus, we find the books on algebra, and especially 
the books on arithmetic, filled with all sorts of examples about 
objects which are thought to be present in the child’s experience, and 
doubtless have appeared before his eyes or have come into his 
hands. These objects are to be thought of as adjusted and read- 
justed in greater or less quantities, and the abstractness of mathe- 
matics is supposed to be corrected and the difficulty reduced because 
the child’s interest is retained by reference to his ordinary experience. 

Devotion to concrete experience is so typical of the educational 
thought of our day that it may seem bold to suggest any criticism 
of the interpretation which has been put upon the term “‘concrete”’ 
in our ordinary educational thinking. Furthermore,. when one 
begins to call the concrete in question, he runs some risk of being 
regarded as opposed to all use of the concrete. It may be well to 
state, therefore, at the very beginning of this paper, that the present 
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writer wishes to be distinctly understood as advocating the proper 
use of all the concrete material that can be employed in the early 
and in the later stages of education. No return is advocated to 
the earlier type of formalism against which our present educational 
tendencies are a protest. This paper, however, aims to draw 
attention to the fact that the mere presentation of an object to the 
senses is in no wise a complete educational process; and the elimi- 
nating of language, or even its relegation to a place of secondary 
importance, is not justified by any careful analysis of the child’s 
consciousness or by the demands for complete experience in any 
proper interpretation of that term. 

Let us analyze a simple case which illustrates all of the advan- 
tages of concrete experience. The child is brought into contact 
with some external object, such, for example, as a piece of furniture. 
This piece of furniture may be forced upon his attentive recognition 
in a variety of ways. It will be very completely understood if he 
tries to go through the process of constructing the furniture. He 
will then become aware of the fact that the different parts of the 
chair are joined together, and that the joints each represent certain 
difficult problems in uniting the material which is employed in the 
construction of the chair. He will also realize that each line of the 
chair is the result of some careful constructive thought. He will 
see that the combination of materials is significant; that the differ- 
ent materials employed in different parts of the chair all have 
special justification. When the chair has been completed, he will 
have a large amount of direct personal experience which will 
attach itself to any image of a chair that now comes to’ his eyes. 
This fuller experience of chairs will be in part of the sensory type, 
but it will be in very large measure of the memory type; that is, 
all later chairs will be more fully recognized because of the one 
which he made. Furthermore, a very large part of this memory 
experience will be motor in its character; that is, it will consist 
of memories of certain types of behavior through which he 
has passed. The more completely these various types of personal 
behavior are aroused in his contact with things, the more completely 
will objects have concrete and vivid meaning to him. 

This illustration makes it clear that the meaning of the term 
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“concrete” is not confined at all to that which appears before the 
senses at any given moment, nor is it confined entirely to visual or 
tactual experience. The weaving together of a large number of 
sensory experiences in some definite relation to personal memories 
is what is meant by concrete in such a case as this. 

Let.us turn from this illustration to the wholly different experi- 
ence which is presented when objects are discussed in arithmetic 
as a means of giving concrete character to number problems. The 
child is asked to represent to himself three men working on a certain 
piece of work which requires their combined effort for two days 
and a half; the problem being to discover how many men will be 
necessary to complete the work in half the time if all worked at the 
same rate as the three who were originally given in the problem. 
If the child is able to deal with such situations at all he will instantly 
turn each of these statements into symbols which convert the 
situation into an arithmetical situation rather than into a situation 
to be worked out in any concrete, personal way. Indeed, it is the 
intention of the arithmetic lesson to show him a method of treating 
this problem of work which is wholly at variance with the method 
that he would employ if he came into contact with it through his 
own personal efforts. It is not that he is to dig the ditch, nor to 
go and see men dig the ditch. He is not to sympathize with their 
efforts. He is shown through his study of arithmetic a short cut 
which has been devised at great intellectual expense by the race 
for the purpose of making it unnecessaay for him or any of 
his friends to go through the concrete experience of working out the 
ditch in the two ways contrasted in the problem. He can work out 
the readjustment of the men and work, as Professor Stout puts it— 
“in his head.’ Arithmetic is a short abstract method of working 
out a problem which it would be quite impossible to work out with 
anything like the same rapidity ‘‘in the concrete.” 

One sees from such examples that just in so far as a child is 
trained in the methods of dealing with objects through arithmeti- 
cal rules, he is taken away from the concrete manipulation of 
objects. 

Another very good illustration of similar ‘type is to be found in 
our ordinary experience with spatial dimensions. If one wishes 
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to find out how much paper he needs to cover a certain wall, he 
does not take the rolls of paper in his hand, and by long and labori- 
ous experiments, find out how much of that paper will be needed 
to cover the wall. He would indeed derive many very concrete 
experiences in an effort to cover the wall with the paper. He would 
learn some of the difficulties of handling and manipulating the paper. 
He would become acquainted with the different devices for making 
the paper stick to the wall, and would see the difficulty of keeping 
it smooth, etc. He might have the concrete experience of the 
paper-hanger, but the ordinary individual needs such experience, 
if at all, only as an introduction to another and more abstract form 
of knowledge. He usually wishes to know how far he, as_ the 
purchaser of paper, must go in preparing for the fulier concrete 
experience of someone else who will do the hanging of the paper on 
the wall. Fortunately he finds himself supplied through racial 
experience with the very convenient device of measurement. 
He measures one roll of paper, he measures the wall, and he finds 
without any actual handling of the paper, or further consideration 
of it in detail, that he is able through arithmetical devices to work 
out the amount of paper that he must purchase. 

Arithmetic is thus a substitute for concrete experience and a 
very convenient substitute. When we are trying to cultivate the 
methods of arithmetical reasoning, we find ourselves continually 
drifting away from the necessity of handling concrete objects with 
which we deal. Any observation of children in the schools will 
make it perfectly clear that where examples have been mastered, 
they are taken up, not in a concrete way but in an abstract 
arithmetical way, which is entirely legitimate, and highly economical 
of human energy. 

What has been said with regard to arithmetic may be repeated 
in kind for our treatment of experiences through the use of words. 
If one owns a piece of farm-land he may go over the ground very 
carefully, and become acquainted with its character by actual 
contact with it. Its distances may be measured by actual move- 
ment across it. The thickness of the soil may be tested by actual 
labor. In these and other ways one may gain concrete knowledge 
of land. It does not follow, however, that one will have the highest 
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and most complete knowledge of his farm through this direct contact 
with it. Indeed, all of our experience with scientific improvement 
of farming shows us that it is not the person who is most concretely 
acquainted with a piece of land who is usually in a position to make 
the most important suggestions about it. It is more important 
that one should be able to apply to the land a vast body of knowl- 
edge which has been written down in the books of science, in the 
form of words. These words are not actual pictures of the 
landscape, nor are they the concrete experience which would be 
derived by going over the land. The problems of farming have 
all been turned into certain verbal symbols which help us to con- 
centrate many different kinds of experience first “in our heads.” 
The land is rolling, for example, or it is very level; the land has a 
thick soil or a thin soil; the land has good drainage or poor drainage. 
As soon as these various words have been substituted for an actual 
muscular experience of contact with the land itself, we are in a 
position to bring to bear upon the problem of dealing with the land 
much descriptive material which has been carefully worked out and 
recorded in bulletins of the Agricultural Department or in books 
on agriculture. To be sure, these books on agriculture never can 
be complete substitutes for the kind of experience that one would 
get in actual contact with the soil, but the two types of experience 
are supplementary and not identical in character. They were never 
intended to be substitutes for each other, and he who would 
neglect the ability to turn experience into words and work them 
over ‘‘in the head,” is forgetting an important fact of human nature 
just as much as he who would deal with words alone is neglecting 
an important fact of human nature. 

The words are means and devices for a most significant mode 
of dealing with the world, and just in so far as this significant mode 
of dealing with problems is cultivated, and its methods are mastered, 
will the learner become superior to the person who merely comes 
into concrete contact with objects and does not think about them. 

Putting the matter which has been discussed in the last para- 
graph in a more general form, we may say that science is superior 
to mere contact with objects just because science is more compre- 
hensive and general than the concrete. The scientist who knows 
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about birds and plants does not merely have more sensory experi- 
ences than the ordinary individual. Such a scientist is indeed likely 
to come into contact with more objects than the ordinary individual 
because he goes and seeks this kind of experience; but the essential 
fact in **s scientific thinking is that he takes some common experi- 
ence and relates it to the large body of knowledge which the ordi- 
nary individual never takes up. The methods by which this large 
body of additional knowledge is brought to bear upon present 
experience is not the method of mere sensory contact with the 
object, it is rather the method of reasoning. Such thoughtful 
reasoning involves the use of a highly developed scientific termi- 
nology and a body of reference material which would be utterly 
unmanageable without the aid of language. 

It is time that someone suggested in regard to the nature-study 
movement, that it is not the bringing of objects into the school- 
room which will give the scientific attitude: it is rather thought 
about these objects, and careful inference based upon objects that 
will train children in scientific modes of thought. Carefulinference . 
can in no proper sense of the word be described under the term 
“concrete.”’ No scientist is satisfied to look at the things about 
him. His largest generalizations always carry him away from 
these concrete facts, into the realms of thinking. It is into these 
realms of thinking that the child must be carried if he would see 
the large significance of the experiences that are presented to him. 
The turning of experiences into words is therefore to be recognized 
as an abstract method of dealing with the world supplementary to 
the concrete manipulation of objects. He who stops and thinks 
about the situation is not dealing with that situation primarily 
through his senses or with his hands. 

Let us consider another type of illustration which is very common 
in our schools today. A great effort is being made in some of the 
schools to combine elementary science and cooking. Children are 
brought into contact with the operations of the kitchen on the 
assumption that as soon as these operations involve certain scien- 
tific principles the scientific principles should be worked out both 
as cooking and as science. . 

_A brief review of the history of the race would seem to be enough 
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to convince the enthusiast that cooking and science are not neces- 
sarily related. Practical operations in cooking were brought to a 
degree of perfection long before there was a chemistry of foods. 
On the other hand, the chemistry of foods has gradually arisen in 
remote laboratories which are very far from the kitchens where 
most of the actual food of the race has been prepared. The chem- 
istry of organic substances is a highly developed form of science 
which involves some of the most elaborate technique that is at the 
command of trained scientists. 

Any psychological analysis of the cooking activity and of the 
thought processes on the part of the organic chemist, ought to 
convince the student of domestic science that these two forms of 
experience are at least not identical. To boil common potatoes in 
water on the one hand and to recognize starch in unboiled potatoes 
by the iodine test on the other, are two totally different attitudes 
toward potatoes. It is very doubtful whether, in the earlier years 
of the child’s life, there is any possibility of bringing together these 
two attitudes. They are likely to be disturbing to each other. 
They are undoubtedly capable of being related to each other at 
some stage of education, but they do not flow at once into each 
other. 

The above examples have been chosen for the purpose of making 
it as clear as possible that in our school work we are constantly 
training a great variety of different attitudes towards things. 
In the use of tools and in the use of words we are training different 
modes of treatment of the world. One of these modes of treatment 
is the constructive mode, another mode is the arithmetical mode of 
treatment, a third is the verbal mode of treatment, and so on down 
the list. The reason why the school has to treat these different 
types of relation to the world separately is that each has its own 
independent justification, and its own definite character. We 
ought not to make the mistake of thinking that we can substitute 
the arithmetical attitude for the constructive attitude. On the 
other hand, it should be noted with perfect clearness that there is 
no remote possibility of substituting the constructive attitude for 
the arithmetical attitude. While the school of the last generation 
was in some danger of assuming that its work was done when it 
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taught the arithmetical attitude, there are certain examples in our 
generation of a tendency to make the mistake of believing that the 
work of the school is done when the constructive attitude has been 
trained. 

We must recognize that the term “‘concrete”’ has its place in our 
education just so far as we can show the legitimacy of concrete 
reactions upon the external world. Abstract training can be justi- 
fied with equal emphasis and we are justified whenever we point 
out that abstract methods of treating the external world are of 
advantage to the individual. We should no more eliminate abstrac- 
tions from our school work than we eliminate abstractions from our 
ordinary life. Indeed the abstract has superior virtues which have 
been touched upon in the foregoing illustrations. _ There is danger 
that these virtues will be overlooked in the enthusiasm for concrete 
experience which is characteristic of our present-day education. 


[To be continued] 
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EDITORIAL NOTES 


Mr. Mirick’s article in the present number of the Elementary 
School Teacher raises in a very concrete way a number of questions 
Significance of Tegarding promotion which are of vital importance 
the Problem to every member of the school system. ‘The interest 
of Promotion of the superintendent and principal is so obvious that 
it calls for no comment. The individual teacher cannot 
do her work successfully if the children in the class are so 
different in maturity and previous equipment that they cannot 
work together. The backward child is discouraged; the forward 
child learns habits of neglect and forms a false estimate of the 
importance of all intellectual tasks. The parents are dissatisfied 
_ with the associations into which the child is brought, and are criti- 
cal of a system which holds a child back for reasons which do 
not tally with the evident needs of the child. 

The fundamental difficulty in this matter as in many of the 
other aspects of educational organization is the lack of any clear 
Vague guiding principles underlying practice. The indi- 
Reasons for vidual teacher sometimes recommends promotion 
Promotion not because of any clearly statable reasons; or, what 
is worse, the teacher recommends the holding back of a child on the 
weakest of pretexts. Thus, some teachers undoubtedly recommend 
- that a given child go forward when their patience and resources 
are exhausted. They have perhaps done all that they can for the 
child in question and look upon promotion as a device for putting 
an end to what seems to be fruitless effort. On the other hand, 
some teachers hold children back unduly because they wish to avoid 
criticism from the teacher next above. They send forward only 
those children of whom they are perfectly sure, so that the next 
teacher may be impressed with the proficiency of the preparation 
given in. the lower grade. Such reasons as these are seldom stated 
in these bald terms and they are certainly not generally acceptable 
when put in this form. 

Another serious defect in the promotion system is to be found 
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in the fact that practice, even within the bounds of a siugle school 
or building, is not uniform. The principal may intend 
Uniformity to supervise the school in such a way as to make all 
Be Gained? ~—_ romotions on the same basis, but he does not know 
the pupils intimately, and his information from the teachers differs 
is. value and differs in the expectations which lie back of each 
teacher’s personal judgments. If the principal cannot judge accu- 
rately, certainly the superintendent cannot. The only hope of 
securing unifoimity is to begin a full study of the matter involving 
every school and every teacher. 

It requires some courage to face all these facts as is done in the 
Indianapolis system. Most school officers are timid about admit- 
Vides ef ting that they have ever made mistakes. Of course, 
the Indian- the Indianapolis schools have been no more guilty 
apolis Study than other systems. So far, however, this system 
has been the first to take up for its own sake, and incidentally for 
the sake of other school systems, a systematic study of the whole 
problem. Furthermore, this system is in advance of others in 
opening up a rational and carefully organized experiment to correct 
the evils discovered, and to study the effects of newer, and what 
seem to be better, practices. 

Reform is significant wherever it is conscientiously made. 
The difficulty with most reforms, however, is that there is no 
Scientific adequate evidence on which to base a judgment either 
School of the needs of reform or its effects. Here is a most 
Organization §<ignificant change in practice backed up by a clear- 
headed statement of the reasons for the change and by a series of 
investigations that make it possible to evaluate with perfect pre- 
cision the outcome. Such reform rises to the level of scientific 
organization. That a great system of schools, recognized as one 
of the most efficient in the country, should give an example of sci- 
entific organization such as we have here is a matter of congratu- 
lation. Others of less courage and initiative will undoubtedly be 
induced to follow this example. Mr. Mirick’s report is a long step 
in advance in the administration of schools. He and his associates 
in that city, as well as their former leader, Mr. Kendall, have done 
a large public service in this study. 
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statement of the most recent results on which to base educational applications. 
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